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1.  Change section numbering when used in conjunction with Std. Specs.)

15.__  PIPE, FITTINGS AND VALVES

2

PART 1.- GENERAL

3

SUMMARY.‑-

4

Scope.‑-This work shall consist of furnishing and installing pipes, fittings and valves in accordance with the details shown on the plans and these special provisions.  Pipe, fittings and valves shall include such plumbing and piping accessories and appurtenances, not mentioned, that are required for the proper installation and operation of the plumbing and piping systems.

Paras. 5 and 6:  Use with Gen. Conds.  Delete Paras. 7 and 8.

5

All piping insulation and associated material shall be in accordance with the requirements specified under "Mechanical Insulation," elsewhere in this Division 15.

6

Cathodic protection for underground piping shall be in accordance with the requirements specified under "Cathodic Protection," in Division 16, "Mechanical," of these special provisions.

Paras. 7 and 8:  Use with Std. Specs.  Delete Paras. 5 and 6.

7

All piping insulation and wrapping material shall be in accordance with the requirements specified under "Mechanical Insulation," in this Section 12‑15.

8

Cathodic protection for underground piping shall be in accordance with the requirements specified under "Cathodic Protection," in Section 12‑16, "Mechanical," of these special provisions.

9

The pipe sizes shown on the plans are nominal pipe size.  No change in the pipe size shown on the plans shall be permitted without written permission from the Engineer.

10

The pipe and fitting classes and material descriptions shall be as specified herein.  No change in class or description shall be permitted without written permission from the Engineer.

11

QUALITY ASSURANCE.‑-

12

Codes and standards.‑-Pipe, fittings and valves shall be installed in accordance with the requirements in the CPC, the manufacturer's recommendations and the requirements specified herein.

13

PART 2.- PRODUCTS

14

MATERIALS.‑-

15

PIPE AND FITTINGS ‑-

16

Class

Description

17

A1.‑-

18


Schedule 40 galvanized steel pipe conforming to ASTM Designation:  A 53, with 1040 kPa galvanized malleable iron banded screwed fittings and galvanized steel couplings.  The weight of the zinc coating shall be not less than 90 percent of that specified in ASTM Designation:  A 53.

19

A2.‑-

20


Schedule 40 galvanized steel pipe conforming to ASTM Designation:  A 53, with black cast iron recessed drainage fittings.  For rainwater leaders, neoprene-gasket compression couplings, Smith Blair, Dresser, or equal, may be used.  The weight of the zinc coating shall be not less than 90 percent of that specified in ASTM Designation:  A 53.

21

A3.‑-

22


Schedule 5 steel pipe conforming to ASTM Designation:  A 135 with pressfit fittings and couplings for service as designated.

23

A4.‑-

24


Pipe and fittings shall be UL or FM listed, ferrous (Schedule 20 minimum) or copper (Type L minimum), suitable for the working pressure involved but not less than 1210 kPa.  Pipe and fittings shall be in accordance with National Fire Protection Association (NFPA 13‑2002) Code requirements.

25

B1.‑-

26.  Delete last sentence if fire protection is not required.


Schedule 40 black steel pipe conforming to ASTM Designation:  A 53, with screwed fittings suitable for working pressure involved, but not less than 1210 kPa.  Fittings shall be listed for fire protection.

27

B2.‑-

28


Schedule 40 black steel pipe conforming to ASTM Designation:  A 53, with 1040 kPa black malleable iron banded screwed fittings and black steel couplings.

29


Steel pipe coating, where required, shall be factory applied plastic.  Pipe coating shall be Standard Pipe Protection, X‑Tru‑Coat (0.50 mm thick); Pipe Line Service Corporation, Republic; 3M Company, Scotchkote 205 (0.30 mm thick); or equal.

30

B3.‑-

31


Schedule 80 black steel pipe conforming to ASTM Designation:  A 53 grade B, 50 mm and smaller shall be 20 700 kPa WOG socket welding fittings and couplings or 13 800 kPa WOG threaded forged steel, ASTM Designation:  A 105.  65 mm and larger shall be extra strong weight butt welding fittings and couplings.

32

C1.‑-

33


Hub and plain end cast iron soil pipe with neoprene gaskets conforming to Cast Iron Soil Pipe Institute's Standard 301.  Pipe, fittings and gaskets shall be of one manufacturer.

34

C2.‑-

35


Hubless cast iron soil pipe with neoprene gaskets, corrugated stainless steel shields and stainless steel clamps conforming to Cast Iron Soil Pipe Institute's Standard 301.  Joint materials shall be furnished by pipe manufacturer.

36

D1.‑-

37.  Delete last sentence if fire protection is not required.


Ductile iron push on joint pipe conforming to AWWA Designation: C151.  Fittings shall  be push  on ductile iron conforming to AWWA Designation: C153.  Joints shall be rubber gasketed and designed for a working pressure of 2420 kPa.  Pipe and fittings shall be supplied with bituminous outer coating and cement lining.           Pipe shall be listed for fire protection.           
38

H1.‑-

39


Type DWV hard copper tubing conforming to ASTM Designation:  B 306, with DWV drainage fittings, stop type couplings and threaded adapters.

40

H2.‑-

41


Type K hard copper tubing conforming to ASTM Designation:  B 88, with wrought copper or cast bronze solder joint pressure fittings, stop type couplings and threaded adapters.  Solder shall be lead-free.

42

H3.‑-

43


Type L hard copper tubing conforming to ASTM Designation:  B 88, with wrought copper or cast bronze solder joint pressure fittings, stop type couplings and threaded adapters.  Solder shall be lead-free.

44

J1.‑-

45


Vitrified clay sewer pipe and fittings conforming to ASTM Designation:  C 700, with resilient cold joint ends; hot pour joint ends; or hubless type with neoprene gaskets, stainless steel clamps and hexagon head bolts.  Cold joints shall conform to ASTM Designation:  C 425, Type 1 and shall be made with interlocking, resilient, mechanical compression joint, formed on pipe at factory.  When clay pipe is to join cast iron soil pipe, joints shall be made between bell end of clay pipe and spigot end of cast iron soil pipe using gasket and bitumastic joint compound as specified for hot pour joints.

46

LP1.‑-

47


2.1 mm thick seamless steel tubing with high pressure flareless steel tube fittings.  Bends, if required, shall be made with tube bender on 115 mm minimum radius.

48

LP2.‑-

49


0.9 mm thick seamless steel tubing with high pressure flareless steel tube fittings.  Bends, if required, shall be made with tube bender on 115 mm minimum radius.

50

P1.‑-

51.  Available in 100 mm or larger.


Polyvinyl chloride (PVC) gravity sewer plastic pipe and fittings conforming to ASTM Designation:  D 3034, Standard Dimension Ratio (SDR) 35, with integral bell and bell and spigot rubber gasketed joints or conforming to ASTM Designation: D2665 with solvent welded fittings.  Rubber gaskets shall conform to ASTM Designation:  F 477.  Stainless steel clamps with rubber boots shall not be used.

52

P2.‑-

53


Polyvinyl chloride (PVC) plastic pipe and fittings conforming to ASTM Designation:  D 2241, Type I, Grade 1, Standard Dimension Ratio (SDR) 21, rated for 1380 kPa working pressure at 23°C, National Sanitation Foundation approved.  Pipe shall have bell ends conforming to ASTM Designation:  D 3139 with triple edge rubber sealing ring.  For pipe sizes 50 mm diameter and smaller, plain end pipe with solvent welded fittings ASTM Designation:  D 2241, Type I, Grade 1, Standard Dimension Ratio (SDR) 21, rated for 1380 kPa may be used.

54

P3.‑-

55


Polyvinyl chloride (PVC) standard weight pipe and fittings, Schedule 40, conforming to ASTM Designation:  D 1785.  Pipe shall meet or exceed requirements of National Sanitation Foundation Standard No. 14.  Pipe shall have bell ends conforming to ASTM Designation:  D 2672.  For pipe sizes 75 mm and smaller, plain end pipe with solvent welded fittings conforming to ASTM Designation:  D 2241, may be used.

56

P4.‑-

57.  Delete last sentence if fire protection is not required.


Polyvinyl chloride (PVC) plastic pipe and fittings shall conform to AWWA Designation:  C900, class 150, Standard Dimension Ratio (SDR) 18.  Pipe shall have bell end with a solid cross section elastomeric ring conforming to ASTM Designation:  D 1869.          Pipe shall be listed for fire protection.          
58

P5.‑-

59


Polyethylene plastic gas pipe and fittings conforming to ASTM Designation:  D 1248 and D 2513 with Standard Dimension Ratio (SDR) 11, rated for 415 kPa working pressure at 23°C, socket type fittings, joined by heat fusion.

60

P6.‑-

61


Polyvinyl chloride (PVC) natural gas pipe, Class 315, conforming to ASTM Designation:  D 2513.  Fittings shall be Schedule 40 conforming to ASTM Designation:  D 2513, and shall be primed and glued.  Primer shall conform to ASTM Designation: F656.  Solvent cement shall conform to ASTM Designation:  D2564.  Approved adapters shall be used for transition to other pipe materials.

62

P7.‑-

63


Cross-linked Polyethylene tube (PEX) with oxygen barrier conforming to ASTM Designation: F876/F877 and International Standard 9001.  Tubing shall be flexible thermoplastic type rated for 690 kPa working pressure at 82°C.  Tube shall have a 25-year warranty.

64

Unions (for steel pipe).‑-

65


Unions (for steel pipe) shall be 1730 kPa, threaded malleable iron, ground joint, brass to iron seat, galvanized or black to match piping.

66

Unions (for copper or brass pipe).‑-

67


Unions (for copper or brass pipe) shall be 1040 kPa cast bronze, ground joint, bronze to bronze seat with silver brazing threadless ends or 860 kPa cast brass, ground joint, brass to brass seat with threaded ends.

68

Unions (for brass waste and flush pipes).‑-

69


Unions (for brass waste and flush pipes) shall be slip or flange joint unions with soft rubber or leather gaskets.  Unions shall be placed on the fixture side of the traps.

70

Dielectric waterway.‑-

71


Dielectric waterway shall be a premanufactured unit that incorporates an insulated interior lining at least 75 mm in length between the 2 pipes being connected while maintaining metal to metal contact on the exterior surface.  Dielectric water way shall be listed by IAPMO (International Association of Plumbing and Mechanical Officials).

72

Insulating union.‑-

73


Insulating union or flange as applicable shall be suitable for the service on which used.  Connections shall be constructed such that the 2 pipes being connected are completely insulated from each other with no metal to metal contact.  Insulating couplings shall not be used.  Insulating union shall be F. H. Maloney; Central Plastics; EPCO; or equal.

74

Insulating connection (to hot water tanks).‑-

75


Insulating connection (to hot water tanks) shall be 150 mm minimum, flexible copper tubing with dielectric union at each end and designed to withstand a pressure of 1040 kPa and a temperature of 93°C.

76

VALVES.‑-

77

Gate valve (65 mm and smaller).‑-

78


Gate valve (65 mm and smaller) shall be bronze body and trim, removable bonnet and non rising stem, Class 125 and same size as  pipe in which installed.  Gate valve shall be Crane, 438; Nibco Scott, T-113; Jenkins, 370; or equal.

79


Gate valve in nonferrous water piping systems may be solder joint type with bronze body and trim.  Valve shall be Kitz, 59; Nibco Scott, S-113; Jenkins, 1240; or equal.

80

Gate valve (75 mm and larger, above ground).‑-

81


Gate valve (75 mm and larger, above ground) shall be iron body with bronze trim, removable bonnet and non‑rising stem, class 125 and same size as pipe in which installed.  Gate valve shall be Crane, 461; Nibco Scott, F‑619; Jenkins, 326; or equal.

82

Gate valve (75 mm and larger, below ground).‑-

83


Gate valve (75 mm and larger, below ground) shall be AWWA double disc, hub or rubber ring type, removable bonnet and non‑rising stem, equipped with operating nuts, 1380 kPa working pressure, and Tee handle wrench for each valve.  Valve shall be Mueller, A‑2380; American Valve, Model 28; or equal.

84

Ball valve.‑-

85


Ball valve shall be two piece, minimum 2760 kPa WOG, bronze body and chrome plated or brass ball with full size port.  Valve shall be Nibco Scott, T‑580; Watts, B‑6000; Kitz, 56; or equal.

86

LPG gas valve.‑-

87


LPG gas valve shall be listed, 1730 kPa (minimum) WOG bronze ball valve.  Valve shall be Jenkins, Model 30‑A; Crane, Accesso; Watts; or equal.

88

Gas valve.‑-

89


Gas valve shall be natural gas service type, bronze body, quarter turn, flathead and rated for 860 kPa.  Gas valve shall be Crane, American or equal.

90

Check valve (40 mm and smaller).‑-

91


Check valve (40 mm and smaller) shall be silent spring loaded type, threaded bronze body, nylon or teflon disc, beryllium or stainless steel helical spring and shaft, Class 125 and same size as pipe in which installed.  Check valve shall be Nibco/Scott, T‑480; CPV, 36; Kitz, 26; or equal.

92

Check valve (50 mm and larger).‑-

93


Check valve (50 mm and larger) shall be silent wafer type, full faced for installation between 860 kPa flanges, iron body with bronze trim, nylon or teflon disc, stainless steel helical spring and shaft, Class 125 and same size as pipe in which installed.  Check valve shall be APCO, Series 300; CPV, 10D; Metraflex, Series 900; or equal.

94

Pressure reducing valve (PRV).‑-

95


Pressure reducing valve (PRV) shall be direct acting, spring loaded diaphragm type control valve with balanced single seat, bronze body, bronze trim and screwed connection.  PRV shall be completely self-contained and shall require no external sending pipes or outside control medium.  The outlet pressure of the PRV shall be adjustable within a range of 170 kPa to 400 kPa.

96

FAUCET AND HYDRANTS.‑-

97

Hose faucet.‑-

98


Hose faucet shall be compression type, angle pattern, wall flange at exterior locations, tee handle, 20 mm female thread with hose end, rough chrome or nickel plated finish for locations inside building, rough brass finish for others.  Hose faucet shall be supplied with an integral or nonremovable threaded outlet vacuum breaker which meets the requirements of the American Society of Sanitary Engineering (ASSE) Standard: 1011.  Hose faucet shall be Nibco, No. 63VB; Chicago, No. 13T; or equal.

99

Wall hydrant.‑-

100.  Use in non-freezing climates only.  Delete Para. 101.


Wall hydrant shall be 20 mm, exposed, nickel bronze head with bronze casing, and integral vacuum breaker.  Operating key shall be provided.  Wall hydrant shall be J. R. Smith, Model 5609 QTSAP; Josam, Model 71070; Wade, Model 8630-89; or equal.

101.  Use in freezing climates only.  Delete Para. 100.


Wall hydrant shall be 20 mm, non-freeze type, exposed, nickel bronze head with bronze casing, and integral vacuum breaker.  Operating key shall be provided.  Wall hydrant shall be J. R. Smith Model 5609 QT, Josam Model 71050, Zurn, Model 1310; or equal.

102

Box hydrant.‑-

103.  Use in non-freezing climates only.  Delete Para. 104.


Box hydrant shall be 20 mm, nickel bronze box with hinged, locking cover, bronze casing and hydrant, integral vacuum breaker and minimum 7 mm drain port.  Operating key shall be provided.  Box hydrant shall be J. R. Smith, Model 5709 QTSAP; Josam, Model 71020; Zurn, Model 1330; or equal.

104  Use in freezing climates only.  Delete Para. 103.


Box hydrant shall be 20 mm, non-freeze type, nickel bronze box and hinged, locking cover, bronze casing and hydrant, integral vacuum breaker and minimum 7 mm I.P.S. drain port.  Operating key shall be provided.  Box hydrant shall be J. R. Smith, Model 5509 QT; Josam, Model 71000; Wade, Model 8625; or equal.

105

Wharf hydrant.‑-

106


Wharf hydrant shall be bronze, 2070 kPa working pressure, operating nut, lug type reducer and hose cap, and chain.  Wharf hydrant shall have standard threads on inlet and National Standard Hose Threads on outlet.  Lug type reducer shall have National Standard Hose Threads.  Wharf hydrant shall be James Jones; Powhatan; John W. Moon Inc.; or equal.

107


A wharf hydrant operating nut wrench and hose spanner wrench or the combination type shall be provided for each wharf hydrant.

108

Fire hydrant.‑-

109


Fire hydrant shall conform to the requirements of AWWA Designation:  C503.  Fire hydrant shall have 150 mm inlet, and have one nominal size 4 outlet steamer hose and two nominal size 2 1/2 outlets.  Fire hydrant  shall be Jones, Model J‑3765; Rich, Model 960; American Cast, Darling Division, Mark-73; or equal.

110

CLEANOUTS.‑-

111

Cleanout through wall.‑-

112


Cleanout through wall shall be cast iron cleanout tee type with polished stainless access plates.  Plug shall be countersunk brass or bronze with tapered threads.  Cleanout shall be Wade, No. W‑8460; Smith, No. 4532; Zurn, No. 1445; or equal.

113

Cleanout through floor.‑-

114


Cleanout through floor shall have nonslip scoriated nickel bronze access plate and adjustable frame with square pattern top for ceramic tile and round pattern top for other finishes.  Where floors are constructed with a membrane, access frame shall be provided with membrane clamping flange.  Plug shall be countersunk brass or bronze with tapered threads.  Cleanout shall be Wade, W‑7000 Series; Smith, 4023 Series; Zurn, No. 1400; or equal.

115


Cleanout through floors in exterior locations shall be heavy duty, floating pipe type with cast iron cover.  Cleanouts shall be Wade, No. W-8300‑HF; Smith, No. 4253; Zurn, No. 1474; or equal.

116

Cleanout to grade.‑-

117


Cleanout to grade shall be cast iron ferrule type.  Plug shall be countersunk brass or bronze with tapered threads.  Cleanout to grade shall be Wade, No. W-8450; Smith, 4420; Zurn, No 1440; or equal.

118

MISCELLANEOUS ITEMS.‑-

119

Water hammer arrestor.‑-

120


Water hammer arrestor shall be stainless steel body with bellows or piston.  Arrestor compression chambers shall be pneumatically charged.  Water hammer arrestors shall be tested and certified in accordance with the Plumbing and Drainage Institute Standard: PDI‑WH201 and sized as shown on the plans.

121.  Use when water hammer arrestor is installed in wall.

Access door.‑-

122


Access door shall be 1.52 mm prime coated steel, face mounting square frame, minimum 300 mm x 300 mm door with concealed hinge and screwdriver latch.

123

Compression stop (exposed).‑-

124


Compression stop (exposed) shall be metal full free waterway, angle type, ground joint union, non-rising stem, molded rubber seat and wheel handle.

125

Compression stop (concealed).‑-

126


Compression stop (concealed) shall be long neck, built-in compression stops for required wall thickness, loose key and exposed parts polished chromium plated.  Supplies shall be Chicago, 1771; California Brass, No. 172; or equal.

127

Pressure gages (for PRV).‑-

128


Pressure gages (for PRV) shall have 0 to 700 kPa scale with 80 mm minimum diameter dial.  Gages shall be installed within 150 mm of the inlet and outlet sides of the pressure reducing valve.  Pressure gages shall be provided with a brass gage cock.

129

Gas regulator.‑-

130


Gas regulator shall be listed as suitable for gas and equipped with full capacity relief valve, low pressure safety shut-off and weatherproof and insect proof vent for outside installation.  Capacity shall be as shown on the plans.  Gas regulator shall be Fisher; Reliance; Rockwell; or equal.

131

Wye strainer.‑-

132


Wye strainer shall be wye pattern, cast iron body and Type 304 stainless steel or monel strainer screen.  The strainer screen shall have an open area equal to at least 3 times the cross sectional area of the pipe in which it is installed and shall be woven wire fabric with 20 mesh or perforated sheet with 850 micron maximum diameter holes.

133

Backflow preventer.‑-

134


Backflow preventer shall be factory assembled with 2 check valves, one pressure differential relief valve, 2 ball valves and 4 test cocks.  Backflow preventers shall be of the approved type reduced pressure principle devices listed by the County of Los Angeles Department of Health Services, Cross-Connection and Water Pollution Control Section, 2525 Corporate Place, Monterey Park, California 91754, Telephone (213) 881-4140.

135

Water meter.‑-

*136.  Add water meter size and pressure drop information.


Water meter shall be disc or turbine type, suitable for water service with a magnetic coupling and a minimum 860 kPa working pressure.  Meter shall be ___ mm with a maximum pressure drop at ___ LPM of ___ kPa.  Readout shall be in cubic meters.  Water meter shall be Badger; Neptune; Rockwell; Hersey; or equal.

137

Pipe hanger (for piping supported from overhead).‑-

138


Pipe hanger (for piping supported from overhead) shall be Grinnell, Model 269; Super Struct, C711; or equal. 

139

Pipe wrapping tape and primer.‑-

140


Pipe wrapping tape shall be pressure sensitive polyvinyl chloride or pressure sensitive polyethylene tape having nominal thickness of 0.50 mm.  Wrapping tape shall be Polyken, 922; Manville, Trantex VID-20; Scotchrap, 51; or equal.

141


Pipe wrapping primer shall be compatible with the pipe wrapping tape used.

142

Floor, wall, and ceiling plates.‑-

143


Floor, wall, and ceiling plates shall be chromium plated steel or plastic plates having screw or spring clamping devices and concealed hinges.  Plates shall be sized to completely cover the hole.

144

Valve box.‑-

145


Valve box shall be precast high density concrete with polyethylene face and cast iron traffic rated cover marked "WATER," "GAS" or "CO‑SS" as applicable.  Extension shall be provided as required.  Valve box shall be Christy, B3; Brooks Products Company, 3TL; Frazer, 3; or equal.

146

Roof drain.‑-

147


Roof drain shall be cast iron body, with integral flashing clamp and gravel stop with seepage openings, 400 mm nominal polyethylene low profile dome, 75 mm caulk or no‑hub outlet and underdeck clamp.  Roof drain shall be J. R. Smith, 1010; Zurn, Z‑100; Wade, W-3500; or equal.

148

Floor drain.‑-

149


Floor drain shall be cast iron body and flashing collar, adjustable nickel bronze 150 mm strainer head with seepage openings and caulk or no‑hub outlet.  Floor drain shall be round or square as shown on the Architectural plans.  Floor drain shall be J. R. Smith, 2005/2010; Wade, W‑1100; Zurn, Z‑415; or equal.

150

Trench drain.‑-

151


Trench drain shall be manufactured, pre‑sloped drain system, including molded fiberglass reinforced resin channels, support brackets, heavy duty steel frames and cast‑iron slotted grates.  Channels shall be provided in minimum one meter nominal modules with outlets, end caps, and connectors.  Grates shall have bolted anchorage assemblies.

152


Trench drain modules shall have a minimum slope of 0.60 percent and minimum flow rate of 280 liters per minute.  Trench drain shall be Advanced Building Technologies, Inc., Polydrain; Zurn, Flo Thru; or equal.

153

PART 3.- EXECUTION

154

INSTALLATION.‑-

155

INSTALLATION OF PIPES AND FITTINGS.‑-

156

Pipe and fittings.‑-Pipe and fittings shall be installed in accordance with the following designated uses:

157




Designated Use
Pipe and Fitting Class




Domestic water (CW and HW) in buildings
H3 or A1

Domestic water underground within 1.5 m of the building
A1 or H2

Domestic water underground 1.5 m beyond the building
P2, P3, P4, A1 or H2

Fire protection water, underground
B1,D1 or P4

Fire protection water riser
B1, D1 or H3

Fire protection sprinkler piping in building
A1, A3, A4 or B1

Hydronic piping (except in slab)
H2

Hydronic floor tubing in slab
P7

158.  Use last entry only if there is no sanitary involvement and the sewer pipe is 100 mm or larger.)

Sanitary drain piping above ground in building
H1, C1, or C2

Sanitary drain and vent piping underground within 1.5 m of the building
J1, C1 or C2

Sanitary vent piping above ground in building 
A2, H1, C1, or C2

Sanitary drain pipe, 1.5 m beyond the building
J1, C1, C2, or P1

159

Natural gas, above ground
A1 or B2

Natural gas, underground
B2 (plastic coated), P5 or P6

Liquefied petroleum gas (LPG), 860 kPa or less, above ground
A1 or B2

LPG, 860 kPa or less, underground
B2 (plastic coated)

LPG, exceeding 860 kPa
B3

160

Lubrication piping, less than 30 m in length 
LP1 (16 mm outside diameter)

Lubrication piping, over 30 m in length
LP1 (22 mm outside diameter)

Gear oil, motor oil, and automatic transmission fluid (ATF) piping; less than 8 m in length
LP2 or H3 (16 mm outside diameter)

Gear oil, motor oil, and ATF piping; over 8 m in length 
LP2 or H3 (22 mm outside diameter)

Compressed air
A1

161

Scale pit sump pump piping (inside pit and through wall)
A1

Scale pit sump pump piping (outside pit wall)
P3

Undertruck lighting exhaust
C1, C2, P1 

162

Rainwater leaders
A2

Equipment drains and relief valve discharge
H3 or A1

Soap lines
H3

163

Installing piping.‑-Water piping shall be installed generally level, free of traps and bends, and arranged to conform to the building requirements.

164

Vitrified clay pipe shall be installed in accordance with ASTM Designation:  C 12, Class C.

165

Piping installed underground shall be tested as specified elsewhere in these special provisions before backfilling.

166

Public use areas, offices, rest rooms, locker rooms, crew rooms, training rooms, storage rooms in office areas, hallway type rooms, and similar type use areas shall have concealed piping.

167

Warehouse rooms, equipment bays, and loft areas shall have exposed piping.

168

Piping shall not be run in floor fill, except as shown on the plans.

169

Piping shall be installed parallel to walls.  All obstructions shall be cleared, headroom preserved and openings and passageways kept clear whether shown or not.  Piping shall not interfere with other work.

170

Where pipes pass through exterior walls, a clear space around pipe shall be provided.  Space shall be caulked water tight with silicone caulk. 

171

Underground copper pipe shall have brazed joints.  Underground plastic pipe shall be buried with No. 14 solid bare copper wire.  Wire ends at pipe ends shall be brought up 200 mm and looped around pipe.

172

Exposed supply and drain piping in rest rooms shall be chrome finished.

173.  Use with General Conditions.  Delete Para. 174.

Piping and tubing for hydronic heating shall be installed in accordance with the requirements specified under "Hydronic Heating System," elsewhere in this Division 15.

174.  Use with Standard Specifications.  Delete Para. 173.

Piping and tubing for hydronic heating shall be installed in accordance with the requirements specified under "Hydronic Heating System," elsewhere in  this Section 12‑15.

175

Compressed air piping shall be pitched to low point.  Ball valved drips shall be provided at all low points.  Branches shall be taken off top of main.

176

Gas piping shall not be installed under building concrete slabs or structure.  An insulating connection and valve shall be installed above ground at each building supply.

177

Gas piping shall be pitched to equipment or to low point and provided with a 200 mm minimum dirt leg.

178

Plastic pipe used for natural gas shall be below grade outside of building only. Transition to Class B2 plastic coated shall be before meter, regulator, or building wall with approved metal to plastic transition fitting.  PVC natural gas pipe shall be installed in accordance with International Association of Plumbing and Mechanical Officials (IAPMO) Standard: IS​10.

179

Forty-five degree bends shall be used where offsets are required in venting.  Vent pipe headers shall be sloped to eliminate any water or condensation.

180

Vent piping shall extend a minimum of 200 mm above the roof. 

181

Horizontal sanitary sewer pipe inside buildings shall be installed on a uniform grade of not less than 2 percent unless shown otherwise on the plans.

182

Drainage pipe shall be run as straight as possible and shall have easy bends with long turns.

183

Wye fittings and 1/8 or 1/16 bends shall be used where possible.  Long sweep bends and combination Wye and 1/8 bends may be used only for the connection of branch pipes to fixtures and on vertical runs of pipe.

184.  3 m is arbitrary.

Water pipe near sewers.‑-Water pipe shall not be installed below sewer pipe in the same trench or at any crossing, or below sewer pipe in parallel trenches less than 3 m apart.

185

When a water pipe crosses above a sewer pipe, a vertical separation of at least 300 mm between the top of the sewer and the bottom of the water pipe shall be maintained.

186

When water and sewer pipe is installed in the same trench, the water pipe shall be on a solid shelf at least 300 mm above the top of the sewer pipe and 300 mm to one side.

187.  For new concrete only.  Delete for existing concrete.

Pipe sleeves.‑-The Contractor shall provide sleeves, inserts and openings necessary for the installation of pipe, fittings and valves.  Damage to surrounding surfaces shall be patched to match existing.

188

PVC pipe sleeves shall be provided where each pipe passes through concrete floors, footings, walls or ceilings.  Inside diameter of sleeves shall be at least 20 mm larger than outside diameter of pipe.  Sleeves shall be installed to provide at least 10 mm space all around pipe the full depth of concrete.  Space between pipes and pipe sleeves shall be caulked watertight.

189.  Use with General. Conditions.  Delete Para. 190.  If required, insert SSP 07270.)

Pipe penetrations in fire rated assemblies.‑-Where pipes pass through fire rated wall, floor or ceiling assemblies, the penetration shall be protected in accordance with the requirements specified under "Through‑Penetration Firestopping" in Division 7, "Thermal and Moisture Protection," of these special provisions.

190.  Use with Standard. Specifications.  Delete Para. 189.  If required, insert SSP 07270.

Pipe penetrations in fire rated assemblies.‑-Where pipes pass through fire rated wall, floor or ceiling assemblies, the penetration shall be protected in accordance with the requirements specified under "Through‑Penetration Firestopping," in Section 12-7, "Thermal and Moisture Protection," of these special provisions.

191

Cutting pipe.‑-All pipe shall be cut straight and true and the ends shall be reamed to the full inside diameter of the pipe after cutting.

192

Damaged pipe.‑-Pipe that is cracked, bent or otherwise damaged shall be removed from the work.

193

Pipe joints and connections.‑-Joints in threaded steel pipe shall be made with teflon tape or a pipe joint compound that is nonhardening and noncorrosive, placed on the pipe and not in the fittings.

194

The use of thread cement or caulking on threaded joints will not be permitted.  Threaded joints shall be made tight.  Long screw or other packed joints will not be permitted.  Any leaky joints shall be remade with new material.

195

Exposed polished or enameled connections to fixtures or equipment shall be made with special care, showing no tool marks or threads.

196

Cleaning and closing pipe.‑-The interior of all pipe shall be cleaned before installation.  All openings shall be capped or plugged as soon as the pipe is installed to prevent the entrance of any materials.  The caps or plugs shall remain in place until their removal is necessary for completion of the installation.

197

Securing pipe.‑-Pipe in the buildings shall be held in place by iron hangers, supports, pipe rests, anchors, sway braces, guides or other special hangers.  Material for hangers and supports shall be compatible with the piping or neoprene isolators shall be used.  Allowances shall be made for expansion and contraction.  Steel pipe shall have hangers or supports every 3 m.  Copper pipe 25 mm or smaller shall have hangers or supports every 2 m and sizes larger than 25 mm shall have hangers or supports every 3 m.  Plastic pipe shall have hangers or supports every 1 m.  Cast iron soil pipe with neoprene gaskets shall be supported at each joint.  Vertical pipes shall be supported with clamps or straps.  Horizontal and vertical piping shall be securely supported and braced to prevent swaying, sagging or flexing of joints.

198

Hangers and supports.‑-Hangers and supports shall be selected to withstand all conditions of loading to which the piping and associated equipment may be subjected and within the manufacturer's load ratings.  Hangers and supports shall be spaced and distributed so as to avoid load concentrations and to minimize the loading effect on the building structure.

199

Hangers and supports shall be sized to fit the outside diameter of pipe or pipe insulation.  Hangers shall be removable from around pipe and shall have provisions for vertical adjustment after erection.  Turnbuckles may be used.

200

Materials for holding pipe in place shall be compatible with piping material.

201

Hanger rods shall be provided with locknuts at all threaded connections.  Hanger rods shall be sized as follows:

202




Pipe Size
Minimum Hanger Rod Diameter




15 mm to 50 mm
10 mm

65 mm to 87 mm
13 mm

100 mm to 125 mm
16 mm

150 mm
19 mm

203

Wrapping and coating steel pipe.‑-Steel pipe buried in the ground shall be wrapped or shall be plastic coated as specified herein:

204

1.
Wrapped steel pipe shall be thoroughly cleaned and primed as recommended by the tape manufacturer.

205

2.
Tapes shall be tightly applied with 1/2 uniform lap, free from wrinkles and voids with approved wrapping machines and experienced operators to provide not less than 1.00 mm thickness.

206

3.
Plastic coating on steel pipe shall be factory applied.  Coating imperfections and damage shall be repaired to the satisfaction of the Engineer.

207

4.
Field joints, fittings and valves for wrapped and plastic coated steel pipe shall be covered to provide continuous protection by puttying and double wrapping with 0.50 mm thick tape.  Wrapping at joints shall extend a minimum of 150 mm over the adjacent pipe covering.  Width of tape for wrapping fittings shall not exceed 50 mm.  Adequate tension shall be applied so tape will conform closely to contours of fittings.  Putty tape insulation compounds approved by the Engineer shall be used to fill voids and provide a smooth even surface for the application of the tape wrap.

208

Wrapped or coated pipe, fittings, and filed joints shall be approved by the Engineer after assembly.  Piping shall be placed on temporary blocks to allow for inspection.  Deficiencies shall be repaired to the satisfaction of the Engineer before backfilling or closing in.

209

Thrust blocks.‑-Thrust blocks shall be formed by pouring concrete between pipe and trench wall.  Thrust blocks shall be sized and so placed as to take all thrusts created by maximum internal water pressure.

210

Plastic pipe underground shall be provided with thrust blocks and clamps at changes in direction of piping, connections or branches from mains 50 mm and larger, and all capped connections.

211

Union.‑-Unions shall be installed where shown and at each threaded or soldered connection to equipment and tanks.  Unions shall be located so piping can be easily disconnected for removal of equipment or tanks.  Unions shall be omitted at compression stops.

212

Dielectric waterway.‑-Dielectric waterway shall be provided between metal pipes of different material, and between brass or bronze valves and steel piping.

213

Insulating union and insulating connection.‑-Insulating union and insulating connection shall be provided where shown and at the following locations:

214

1.
In metallic water, gas and air service connections into each.  Insulating connections shall be installed on the exterior of the building, above ground and after shut-off valve.

215

2.
In water, gas and air service connections in ground at point where new metallic pipes connect to existing metallic pipes.  Install valve box above insulating connection.

216

3.
At points of connections of copper or steel water pipes to steel domestic water heaters and tanks.

217

4.
At each end of buried ferrous pipe protected by cathodic protection.

218

Bonding at insulating connections.‑-Interior water piping and other interior piping that may be electrically energized and are connected with insulating connections shall be bonded in accordance with the CEC.  Bonding shall all be coordinated with electrical work.

219

Compression stop.‑-Each fixture, including hose faucets, shall be equipped with a compression stop installed on water supply pipes to permit repairs without shutting off water mains.  Ball valves may be installed where shown on the plans or otherwise permitted by the Engineer.

220

INSTALLATION OF VALVES.‑-

221

Pressure reducing valve.‑-A capped tee connection and strainer shall be installed ahead of the pressure reducing valve.

222

Exterior valves.‑-Exterior valves located underground shall be installed in a valve box marked "Water."  Extensions shall be provided as required.

223

INSTALLATION OF FAUCETS AND HYDRANTS.‑-

224

Hose faucet and hydrants.‑-Faucets and hydrants shall be installed with outlets 0.5 m above finished grade.

225

INSTALLATION OF CLEANOUTS.‑-

226

Cleanouts.‑-A concrete pad 0.5 m long and 100 mm thick shall be placed across the full width of trench under cleanout Wye or 1/8 bend.  Cast iron soil pipe (C1 or C2) and fittings shall be used from Wye to surface.  Required clearance around cleanouts shall be maintained.

227

Cleanout risers outside of a building installed in a surface other than concrete shall terminate in a cleanout to grade.  Cleanout to grade shall terminate in a valve box with cover marked "CO‑SS".  Top of box shall be set flush with finished grade.  Cleanout plug shall be 100 mm below grade and shall be located in the box to provide sufficient room for rodding.

228

Cleanout risers installed in tile and concrete floors, including building aprons and sidewalks, shall terminate in a cleanout through floor.

229

INSTALLATION OF MISCELLANEOUS ITEMS.‑-

230

Water hammer arrestor.‑-Water hammer arrestor shall be installed so that they are vertical and accessible for replacement.  Water hammer arrestor shall be installed with access door when in walls or there is no access to ceiling crawl spaces.  Access door location shall be where shown on the plans or as approved by the Engineer.

231

Gas appliance connection.‑-Gas valve and flexible connector shall be provided for gas piping at each appliance.  Appropriately rated gas cocks may be used in 15 mm gas pipe.  Cock or valve shall be within one meter of the appliance.

232

Gas regulator.‑-Gas regulator shall be installed complete with dirt leg, capped test tee, union, insulating union, gas valve and fittings.  

233

Trench Drain.‑-Trench drain shall be installed where shown on the plans.  Support brackets, leveling devices, trenching, and bedding concrete shall in accordance with the manufacturer's recommendations.  Grates shall be installed flush with the finished floor, and each grate section shall be bolted to the trench drain frame.

234

Backflow preventer.‑-Backflow preventer assembly shall include a wye strainer, backflow preventer, fittings and pipe.  Assembly components shall be the same size as the pipe in which they are installed unless otherwise shown on the plans.

235

Backflow preventer shall be installed a minimum of 300 mm above ground and shall be the same size as the pipe in which it is installed unless otherwise shown on the plans.

*236.  Add 10 pipe diameters for fitting locations.

Water meter.‑-Water meter shall be installed in horizontal piping run with no fittings located within __ mm of either side of the meter.

237

Flushing completed systems.‑-All completed systems shall be flushed and blown out.

238.  Add " in accordance with AWWA Standard C601" at the end of the first sentence if all pipe sizes are larger than 100 mm.

Chlorination.‑-The Contractor shall flush and chlorinate all domestic water piping and fixtures.

239

Calcium hypochlorite granules or tablets, if used, shall not be applied in the dry form, but shall first be dissolved into a solution before application.

240

The Contractor shall take adequate precautions in handling chlorine so as not to endanger workmen or damage materials.  All pipes and fittings shall be completely filled with water containing a minimum of 50 ppm available chlorine.  Each outlet in the system shall be opened and water run to waste until a strong chlorine test is obtained.  The line shall then be closed and the chlorine solution allowed to remain in the system for a minimum of 24 hours so that the line shall contain no less than 25 ppm chlorine throughout.  After the retention period, the system shall be drained, flushed and refilled with fresh water.

241

FIELD QUALITY CONTROL.‑-

242

Testing.‑-The Contractor shall test piping at completion of roughing in, before backfilling, and at other times as directed by the Engineer.

243

The system shall be tested as a single unit, or in sections as approved by the Engineer.  The Contractor shall furnish necessary materials, test pumps, instruments and labor and notify the Engineer at least 3 working days in advance of testing.  After testing, the Contractor shall repair all leaks and retest to determine that leaks have been stopped.  Surplus water shall be disposed of after testing as directed by the Engineer.

244

The Contractor shall take precautions to prevent joints from drawing while pipes and appurtenances are being tested. The Contractor shall repair damage to pipes and appurtenances or to other structures resulting from or caused by tests.

245.  Delete if cathodic protection not included.

Cathodic protection tests.‑-The State will conduct tests at locations where cathodic protection is required to determine compliance with the specified requirements.

246

General tests.‑-All piping shall be tested after assembly and prior to backfill, pipe wrapping, connecting fixtures, wrapping joints and covering the pipe.  Systems shall show no loss in pressure or visible leaks.

247

The Contractor shall test systems according to the following schedule for a period of not less than 4 hours:

248





Test Schedule











Piping System


Test Pressure
Test Media

Sanitary sewer and vent
3.0 m head
Water

Water
860 kPa
Water

Gas (except P6)
690 kPa
Air

Gas (P6)
350 kPa
Air

Air
860 kPa
Air

Lubrication piping
860 kPa
Air and Product

249

During testing of water systems, valves shall be closed and pipeline filled with water.  Provisions shall be made for release of air.  

250

Sanitary sewers shall be cleared of obstructions before testing for leakage.  The pipe shall be proved clear of obstructions by pulling an appropriate size inflatable plug through the pipe.  The plug shall be moved slowly through the pipe with a tag line.  The Contractor shall remove or repair any obstructions or irregularities.

251

Sanitary sewer pipes beyond 1.5 m perpendicular to the building shall be tested for leakage for a period of not less than 4 hours by filling with water to an elevation of 1.2 m above average invert of sewer or to top of manholes where less than 1.2 m deep.  The system shall show no visible leaks  The sewer may be tested in sections with testing water progressively passed down the sewer as feasible.  Water shall be released at a rate that will not create water hammer or surge in plugged sections of sewer.

252

Testing backflow preventers.‑-Backflow preventers installed by the Contractor shall be tested at the completion of the supply system installation for proper operation by a certified Backflow Preventer Tester.

253

The tester shall hold a valid certificate as a Backflow Preventer Tester from the county in which the device to be tested is located or, if the county does not have a certification program for Backflow Preventer Testers, the tester shall have a certificate from one of the following:

254

1.
The American Water Works Association.

255

2.
A county which has a certification program for Backflow Preventer Testers.  The certification under which the tester has been certified shall be acceptable to the water purveyor and the local agency having jurisdiction.

256

Testing for proper operation shall conform to the procedures of the county in which the testing is being performed, or, if such procedures are not available in the county, such tests shall conform to the provisions in the latest edition of the Guidance Manual For Cross Connection Control Program, which is available from the California Department of Health Services, Division of Drinking Water and Environmental Management, 601 N 7th Street, P.O. Box 942732, Sacramento, CA 94234.

257

The Contractor shall notify the Engineer at least 5 days prior to testing backflow preventers.  Such tests shall be satisfactorily completed after installation of the backflow preventer assemblies and before operation of the systems.

258

One copy of all test results for each backflow preventer shall be furnished to the Engineer.

259

Full compensation for providing the certified Backflow Preventer Tester and for testing the backflow preventers shall be considered as included in the lump sum price paid for building work and no additional compensation will be allowed therefor.

